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(57) Abstract: A light-emitting device which has a light-emitting element comprising a nitride semiconductor and a phosphor which 
absorbs a part of a light emitted by the light-emitting element and emits a light having a wavelength difierem from that of the light 
having been absorbed, wherein the phosphor comprises an alkaline earth metal silicate activated by europium. 
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5 ^m^m 

10 ^•^^\zmvT\^^^mytmm:\zmT^. 

15 ^^s-fe^x^ffi-rafe^o 
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(Wachs tumze i ten) ^m-r^^m<DM^mmm<Di^K)\z. 

h V y ^ :^'^izAn^n. ^^zled^^ <D±izm-^^n^o 

10 ^mi^m<D^^\Z\^-fy^-^\,^^^^^-^f3i\,^t^^^i!AX^i}^^^. ^<D^ 

vfsim^Hi^^n^y^'t—}^ (4 s oj&^e>4 9 o nm) iiu^-^tt-^n 

^^x^^o ^\zmm^mx(Dmm\z-o\,^x\t. ^^m^^zs^nmizm 
vx. ytrnz^-r ^-^ i^izm\'>'m^f}^tsi-^n. m,mjkxm 

$e)fcWO 0 0 /3 3 3 8 9;&^e>. WfeL E D ^ffi ViXe^JwjfiVi 

ttJ^'jk^X^^. B i O4 : E u"CD^5l6«. 5 0 5 nm, 

20 S . H. M. P o o r t "Optical p r 

operties of Eu"-aktivated. 297^ — i?, 
TJi, E u^*T?gtt^b$n/5:B a^S i O4 75:e>I)?tCU -C^At^K 
BaP04:fe<ti;KSrP04 Ol4K7&^if5^^nTVi§o 

tt> B azS i O4 <Dm%ifi 5 0 5 nmlcabS :i <h;0^*$S^$nTVi^o W 

25 n^nrz2-o(D^}>m.U(om%\^. z.n\z-^\^x:ifnm\z-^^\zm\t^w. 

(4 2 0 nm^^e* 4 3 0 nm) lC2b<5)o 

7.^j!iWzxmf3i^%(D^fs.^mz^\,^'&(Dnmti^mm^n^umz^^-t 
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*iRF*3<OfeO&«;0^\ *lj2600K<h7000 K(Dm<Dmi?)XT5:Ulyfc 

5 mm<Dm^ 

10 )v:fy^j±m^m^mm.i!)^^f3.^o 

(2-x-y) SrO-x (Ba, Ca) O-(l-a-b-c-d) 
SiOj-aPjOj bAliOj cB^Oj dGeOziy E u 

i^^. 0<x< 1 . 6. 
15 0.0 0 5<y<0 . 5, 

0<a, b, c. d<0. 5Tab^) 

(2-x-y) BaO-x (Sr, Ca) O-(l-a-b-c-d) 
20 SiOj-aPjOs bAl^Oj c BjOj dGeOjry Eu^* 
0 . 0 1 < x< 1 . 6 . 
0 , 0 0 5 <y < 0 . 5 , 
0<ax b. c, d<0. 5TfeS) 

25 a> b> c^J^ZSd(Dm(D^t>(D{;>f3:<thl-D'^^0. 0 1 0; l/i„ 

r^At^m^ huy^^A^jvhmmmou'^mfimm^n^m^iz. 

^(Dtr}V'r-^A\Z^^m^^<^l^\Zi^-m^\Z^'&t-^P20^. A 1 2 
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ii^T^y^rz\t. Y (V. p. Si) : E u ^fciit'A^ : 
Me (3-x-y) MgS i ^Oj : x E u . y Mn 

0. 0 0 5<x<0. 5. 
10 0.0 0 5<y<0. 5, 

m 1 (DX^^ h}VmM-^^ 300 *^5)500 nmTa&;5»^«. Wf'JT 
20 -^BiZ, m2<D7.^i7 hAmU^^4 3 0 nmi)^^ 6 5 0 nmX^^M 

mm\z^ytmm\t. r a{t>7 2 ^^-r^^^tft^nm-r^. 
25 mm(Dm^f3imm 
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ffiCD^^^^b. (a) (b) \t (a) CD A- A^ir®0T2b 

So 

(Surface Mounted Device) L E D ^ ^l^^^^M^T 2& So 

(D^MBI-eabSo 

^ BJ ^ ^ T S 86 © ft ^ © ?^ M 

ns ;i <h7^^^T#So 

* ^ f a: S ^ 7t g B © il M M ^ ^ U T ^ < © pj flg tt # -r 
So -^JSSfiltcJ:nt^> 1 e£^±©L ED5^-/yj5»tsit^l^©S^^± 

Xfp\z^m-^tix\^^^o 

b75^U> 1 iH£A±©L ED^>:/7'75^S#t^l*I©S^±JCEg$nT:fe 

fi^iiK^efe^-rs (LED;$^-r©^©Qfi:#$nfc^^)o 
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^) ^th-^mx&^o j&m\yx\^^^mmm\z^^x. m^mx(DKm 
10 wfijic^u *7-i^>x«, nm^i^<\tmBm<Dm^^^vx:i5y). 

ik^i^<Di^—f3:^:(^^mm-t^rctb\z. myti^7i)^mm\zmm(0'^ h 
15 y ^ 7.f^},zmm-^nx\^>^ct\tmnx^^o 

m(D:^mizmmWiVxmm-^nx\^^^:i tu^mx$>^c iioo^: t^cct 

mmmmyt^<Dmm<Drcib\z. mnvrcm.m\zjt^]^x mmmmr 
^)±m^mmmm.. ~mit^mt^^xs\zmit:2.ryu}:f^j^(Di\:mmws^ 

^TT. mmi 1 0 o'C:feckt;i 4 0 ox:xmm(Dik^mz^Wk-r^o 
^(D^. m^itmzt^x. Kmm^^\z{i^fsi\f>w\'^x. mm\zo. 2 

^ ; P * ^ © fij M -fb T > ^: r> A * « ^ © A D y > -fb ^ ^ SD -r -5 
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5 %^nr:z^mmt. ^-r 5 1 o nm^^e) e 0 0 nm-vn^v. ti^-D 1 
>'cmmt^nftr)vti^j±m^mT}i^B,>mm^^z^. y (v, p, 

10 Si) 0^: -Eu'^a^mfJ^^CD-^^lzmomK^yft^m^i^. YjOj 

T=2 7 7 8K (464nmH-S r,.4Bao.6S 104: Eu^*) ; x = 0. 
15 4619. y=0. 4247, Ra = 72, 

T=2950K (464nm+Sri.4Bao.6S 104-. Eu^*); x=0. 
4380, y=0, 4004. Ra = 73. 

T=349 7K (464nm+Sr,.eBao,4S 104: Eu''*); x=G. 
4086> y=0. 3996, Ra = 74. 
20 T=418 3K (464nm+S ri.gBao.ogCao.ozS i Oi : Eu 

x = 0. 3762. y=0. 3873. Ra = 75. 

T=6 6 2 4K (464nm+S r,.jBao.o2Cao.o8S 104: Eu 
2+) . 

25 x=0. 3101. y = 0. 3306.Ra = 76. 

T=638 5K (464nm+Sr,.gBao.4S 104: Eu2++Sro.4 
Bai.6SiO4:Eu");x = 0. 3135. y=0. 3397. Ra 
= 82. 

T=42 1 6K (464nm+S ri.sBaj.ogCao.ozS 104: Eu 
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x = 0. 3710, y=0. 3696> Ra = 82, 
3 9 54K (464nm+S r,.6Bao.4S iO^: Eu^*+S ro.^Ba 
,.eSiO4:Eu"+YVO4:Eu");x=0. 3756, y = 0. 3 
5 816,Ra = 84, 

T=648 9K (464nm+S rieBa^.^S 104: Eu^*+S r 0.4 
B a,.eS i O4 : E u^^+7JVB. >^/N*U ^A^if^i^^ 2^ : E u ; 
X = 0 . 3 115, 
y = 0. 3390,Ra = 66, 
10 T=5097K (464nm+Sr,.gBao.4 (S iJ.osBo.oi) O^iE 
u"+Sro.6Ba,.4Si04:Eu^+):x=0. 34 2 3, y = 0. 3 
485,Ra = 82, 

T=5084K (464nm+Sr,.8Bao.4(Sio.o8Bo.o2) 04:E 

15 S ro.6Ba1.4S 104: Eu" + T;V5 >m7. b n h.^ it^l/^ 
A:Eu");x=0. 3430, y = 0. 3531, Ra = 83, 
T=3 3 6 9K (464nm+S Tj^Bao.eS iogjGeo. 05O4: Eu 

x = 0. 4134, y = 0. 3959, Ra = 74, 
20 T=2787K (466nm+Sr,.4Bao. bSI 0. 9»P 0. 0204.01 • E u 
") ; 

x = 0. 4630, y = 0. 4280,Ra = 72,' 
T=2 9 1 3K (464nm+S r,.4Bao. eS i 0.9s A 1 0.0204 • E u 
; 

25 x=0. 4425, y = 0. 4050, Ra=73o 
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ifeJt. L E D 5^ y y;0m^«®±{Cffi^!>-5£T ^ L E D T I^-T T:;^© 
(M^tfPMMA) 7!?^e>7^SS0J:^4^U ■7-l/>XtCig«-rSo 

mir^mmm^m'r^^z>\z. 'rf3it>'^^mm^-^nx^^^^v\zm^ 
\tn\^m<Dm^(D^izi^^-r^. c(Dm^(Dm\t. mm±mzi>/'^^> 
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{i>f3:< 2-o(Dmf3i^^^mmm-^nx\^^^w\z^^f3:^nm^ 
\z^m.-^'^^<Dx\tfs,<. Jin^m^^^su^ iz^m-^-^ff'-oM^^ z. 

'b^Cl -3© h U V M\Z'i^^'^t^Z.tL^X^^o Z.(DZ.}:l\Z^^X. 
-h* (LED) ^>y{e:^M-r^M^J:0^L<i5g§|-r^, 
aN5^^^#:7&ie.7^^#feLED L E D 4 ® L E D ^ 
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7 \z^vmmv. m:^(Dmmi: ^j-}^yu-A i <t^^scDj}?>5^^' > 

10 71^ — ■^^>h^J — \^ii%\,^Vo ^fe. WfeL ED 4 ICOViT 
20 3^bfeJ;-5 {C, :7:t h;P5^^y-fe>;^^:^<£WL.. ED 47&?^^ 
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5 ■ 

^ t^iZ, @ie)T/jN$V:>»feLED4 <DmmiZ'^t^> h 5 7()^'ik K> ± 
*toT%fi!lMT#MFBl7&tv/a - h b ^ J; 3 BiiEft ^ ^Jli*^ 

10 if?*bV>o 

15 fi<hLTfeJ;Vi, 

^fe. ^»>>h 5 Jdl&^^l 1 ^#^$-B-Tt)^Vio 1 
VifcL E D ^ 1 1 ^ ffi 75: Vi L E D 9 > ^: H: 

$n^7fe«^ 1 ^^ii b75: V>fe«e), WfiL E D 4 75> e CD^ 

20 ED 4ifi^jc^frj-e>nfem7te#: 1 1 j;oTSM$n, 

^i-^ffi^^OHfC Tt>KW$n-5o ^<Otz:Jsb. W^LED4CD 

25 tim^X^<1S,^ . L ED ^>>^^tJSj!?St3^^-r§o 

E D 4 «^^65{C^^b. ^(D%\tti V~f 1 0 (D^M-Cb 

> V ^ <D^um^x%mm.ifi'^\f^. tz.x. y V ^ ^\z'lk%W- 

1 l^-^W$i^^<^:^ »feLED4;0^e>^ite>n^^n&c7)^«-7 
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^^\Z^^ > h 5 \Z^Myt^ 1 1 ^^^-^^^ LED y>y\t 

^\z^nmiif3i^o 
5 ^Tc. -^^yh 5\zAsm(Dmm^n^'^^-^^rcmm^m^^^^t 

s'pn^mmsiz}-!. ji^=^i^mmm(Dmm-^m\^^^nx\,^^rcii>. w 
^L-ED 4mi5.m<D^0^mmxx^rc-^^>h s^p^^mmsf)^. 
^m^^izm^-^n^itv. ^^^m-^myr^o wfeLED43fi 

w^LK-D 4ib^ib(Dmz2z^mm^rdyirxf3i<mm\k. mm^m^m-^ 

15 7^ A 3±\Z'^^> h^§§Tm^$-&»^L ED 4 £1 tTfS 

mzm^-^'t^^^ii^^X^^o 

■^^>h5\t. A g^:^<DJL-^^>^mm<om\z. mmmn^^m 
■^itr^mmmm tvx i^^) :3->mm^m^^^c t^x^^o 
> h 5 ^(Dmmmm\t. mm tomm^fi^^ifx. »feLED450^ 
20 ^(Dyt\zjz-=>x'^i\:,hfsi\^^aif)^0mx^^. ^(Dtztb. mm^n 
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-fb :^ j&t , ^^i4*si£TT§ fcse). 5 ii»%eA±3&^ 6 8 0 a 

5 ^<DJ:-5 J3'7'>> h 5 tc, W^L ED 4*t^^bfc7telc:J;-DT^'fb;b 

1 ^£'^r:7>h 5\Z%^m-^'^^^t\Z^^LED'y>-/(0mm^ 
10 M{c:i^s6-5cli:J&ST#§o 

15 f^2m\t. mimiZ^'t'LED^>Zf<DW'^LED 4(Dmm0!(.^m-to 

(D^y 7mm4 1 ±lc:, MOCVD^^J;ici; D i b 

xm^^t. nvyrm42. nM^ >^i^ bJi 4 3 , nM^:?^^:/ HJ14 
4. MQW (mul t i-auantum well) ^14 )i 45^ y v YM 4 Q . 

20 .^<tDJpMn>iS'i^ hM4 7 $W^!>C?^^L. X/t iJ' U >i/fe. 

mmm\z^y). pmn>'$^if vm4 7 ±(D±m\zm%'i&mms 0. m% 

ttm^S 0 _hO— ^lcp«!^4 8^ ^^XSnmny^ ^ Vm4 3±a)- 

nvy Tm4 mx\t. Axi^ti^^i^r^ . nrnuy-^ ^ vm4 3 

25 tt, M^ti. G aN;Ji^e>75:'5. 

nMi? ^ y b*M4 4 tt. m^\^. AlyGa,.,N (0^y<l) ti^^ 
fS^Ki. T>^^ "7 V Ym4 mX\t. AI,Ga,.,N (0<x<l) 

75^e>7^D, ipMny^ ^ Ym4 7 m'X\t. Al,Ga,.,N (O^z 
<1, z<x) iS^^U^. ^fe> pM^^^;/ FB4 6©A>F^^:yy 
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(D^^tm^m<^i^tmm-^n^mmx'$>^x%Bk^^c mm^ i o o ai^ 

#Fe^<ktJ^A'U TJi®iP^« 10 0 Ai^J^T^ ftf^V<\t6 0 - 7 0 A 
10 Jdf-So I n G a i^^®tt«/0^ffiCD A 1 G a N® J:-5 7^A 1 ^-g- 

•^M<\:.m^mi$^iiit^xm^-^^^^(DX\ I n G a N^filttii 4 5 ^^Pfig 

f}^AK)m<fS.^o MQWS'l±]i4 5 I n G aN/$/^e»;^^m^ 

(D^^mt. A 1 G aNd^e>;^§micoA*u tjo^e-^j^UTfe j:vi„ 

15 ^fe, A 1 I n G aN5&i?>/&§^ic<^#F)ii, Al InGaN*^e>75: 
^mi^OA'U TM^i50^e.^^bTt)ckVio mo, AUTB©A>Hi^A' 

;^:J3, M Q Wig'I4ji 4 5 J: Dl^-:7 T-f T^^S 4 1 m^it. nmn 

>^/7 hs 4 3 7 7)1 4 2 m\zKMm^m^hxh^^^o ^rc. 

20 MQWfll'I4)i 4 5 55i^«g$nTVi;51i-:7 7-r 7X^4 1 

mtK-Mm<D^m\zi^^vx%^\f^o Kmmu. m^m 4 s-^^^owna 
mzmyxmiz<DKmm^mvxi^^^%(D'fym^v<. m^u. ai^^ 
e>?^fi^bTfe J; < > G 8iNm(Dmm(D^mm^^^M0%\^xh^^^o 

ci©J;-5J::^fife^nfcWfeLED 4 5 0 nm 

l^>^T^ »^b< 4 0 nmi^^^Tii-r^c ^fci, WfeL ED 4 ® H-^J?^^ 
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i&SH. 3 8 0 nm*^ 5 0 0 nm®^HC0. M^ti^ 4 5 0 nmt;:ab 

•So 

HlfcmEE^EPUQT^ WfeLED 4;e)M 5 0 n m©^g^*0Wfe®^* 
fzmyti^-lHt. 5 6 0 ~ 5 7 0 nm(DmfiCO>^^B^-r§o l^faJM 

15 ft©^^^^U> (a) (b) « (a) 0 A - A«l»f® 0Tab 

^ vm.m.ii'uxmm-^n. m^B^^^)V(Dm'mmti^ ^m^B/'^^)v\z^^m 
wu, ^%^^x-&^m^n^~^)v<DX^'^mm\zm^^^:i > h^x h 

7 0 i:7t^K)^ClgS^$nrciii:cD»feL ED 4 ^^^^7 0 ©^©ffl 

25 it®7 0 a^m<m(Dm^^mvxmytU7 o\zm^mf^nrzyt^^ 
M^^yts.m^-x 7 1 ii. mytm7 o omit® 7 0 a t^iRi-r^^o 

Sit® 7 2tc:^iij6?jT^Jffl;^lHifi^^Sj^figbT^^3ti£t5:^«l7 3 

^^*g7 0 l;:ffii>f® 7 0 a$aVi5^0#tt?>n, F*3gB(C^^#:i 1 
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z-ommytu. m-ytmi o<Dfp^m^-:ij\^izm^. rmwi 2\zm^-^ 
ntzyti^m^m? s \zmrz'oxKmi^ni^f3if)^^mmm7 o ad^e>:7^ 

15 D 4if}^^<Dmmt^^mytm7 oizxm-^'^. ^<DXM-^nrc%^m^m 

7 0 (DSi^® 7 2 f::?^ie^n7^7fci£t8:^«l7 3 TSI**£t!t$ii-?a::0^e.ffi 
tif® 7 0 aTi^ e> ^'-f 7 4^mi*b> ^ 7 4 ICcfeV^T. ^ 

(7)-^75>*m7t#: 1 i^cj:o©iK$n, mm\z^-&Mm-^nxmm-^n^ 

^■oizm^lyfcKDX. ^^(D^^iZ. ^ - B ' W (D^'&CD L E D ^ M 
20 Tth. W'^'LED 4<D^xmyt^^B^t-r^Z.tf)^X^^o *fc> 

4©]5lD#tti^3t^«JKi^^:^^3t^i-r§i:^Jc:> 

1 1 Sr'^^-rs:7^';WA 7 4 ^^^i^^fflit bT*3ttt^, ^^-^WA 7 4 
^ 3^*ir ^ in© -feii $r oT^ ^ -& ^ ;i i: # § o 

m7fe#: 1 1 7^ ;UA 7 4 tC-^W^-fr^^fi^ 7>r;i'A7 4© 
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04 «^ ^mm(D^^mm.(Dm 4 (Dmm<Dmm\z^ ^ s UD 

(Surface Mounted Device) Ho L E D ^ ^y^^To 

2 ■D(D^\Z^^/'^^ — >mB 8 1, 82(Ccl;t)^r$';i/:7 I/ — A^?^ 
A°^->BEII8 1. 8 2±{cy^X5^y ^McD;^7 8 3 a 
t-^##: 8 3 SrtSttSo ;^3-/y8 3a«, ^cD^®;&^WfiL E D 4 CDilc 
15 m^SKWf §SM^{C;feoTViS„ /•?^->iB^8 1 . 8 2«#^M$a? 
ib. AiJ'-^iBISS 2 ©JiM«. 8 3 5&t?^^1-'5SF3l©JSgP0Dff 

^■t^^m(D^m\z{i>i.rcnmmvx\^^^o 

#feLED4«, /1^->BB0 8 2 ©±®}::, ^:7^ ^^WX7}?^'> 
20 :^J3i^ — X h 8 4 ckoTH^^nS. Wfi L E D 4 <Z) p «@ — 
>mmB2\t. >iJf'7-f 6 (CJ: OSigb, W^LED 

4(Dnm!Mt/^:$^->'SH^8 1 ^n(Di^>y^^ y^U-i 7 \Z^y) 

8 3 CD;t7 y 8 3 a T^^'J^Sfet-^Srai^ mit^ZMm iiU^I^ 
25 ih^J 8 8 ^5fe;K-r'5c iJjt^J 8 8 Id J; D WfeL E D 4 SJtSn^o 

m±M8 8}t. mm<D 2m<D:2.-u}^^Axm^if^nrc7Jvtiv±m 

->mmx;&^o 
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^8 1, 8 2 rBll3«J!E^PPJp-r ^ WfiL ED 4;^M 5 0 nm©?SS 
©Wfe^Tt^^T^-r^o »-fecD7te«, 8 8 t^xD^Ttft: 1 1 ^iJl^ 

U, S&e^n/Si^^^^l 1 5 6 0 ~ 5 7 0 nm®||fe®^^^^-r 

15 tii^ibi. ^(DM^-^ntcyti-t. Xmo) BXitB^izM.^. ^MthX. 

1 Itt, #feL ED 4;^>t5^^-r§W'fe07^fc J; Ofi&^^n, WfetMfe 

20 #-5o 

^^xz)\zvrc%(Dx. mi com^(D^m\zMmi£umm^ 9 1 ^jtjp 
vtcm^tfsi-Dx^^^o 

25 ^5 0{c^-rJ;"5{c. ig«iEE^mm^ 9 1 ti. WfeL ED 4 <h|WIg^ 

(Di^^^\z^y':fif^nx:^Ki. w-feLED 4 t^^>h 5 <Dm\zmm 

WfiL ED 4Jt7U 7"^^;:^ (flip chip ) mm^tl^. 

m&umm^9 1 wfeLED4s.t;^'u-H7i/-A i tmm-r^tc 
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8\zM\pit^&m\zmif^nx\f^^o ^rc. mm9 3it.. nm®4 9tc 
T^itib. mnB^mm^9 1 (DmmizMW^^^^\zj^^-^nx\,^^o 

5 ii«J£'(*^^^ 9 1 ±<D«g 9 2 , 9 3 ^n^nAun>y 9 4 a, 
9 4b ^^n-bTW-feL ED 4® p«®4 8 , nS@4 9 fcS^^^tl^o 

^m\zf3i^y rt- \^ (zener diode ). /^}V7.^<Dm&^ 

10 ii6Ei«. mm&u^m^9 i\zyx.i—i^-(:t-}^^m\^^r^m^<o 
mmm^^^-r. mmi£umm^9 i ^vncDy x.-r-is^^rt- 9 5 

WfeL E D 4 ^C«^6?)(cM^JSSi$n> »feLED4©Ty-F 
(anode ) a^^—^-i ^~ \^ 9 5 (Dti V — \^ (cathode ) -^^mm 
WfeLED4©:^;V~H<^lU/x:^-^-r^-F 9 5 — 

H^^^s w-feL E D 4 (Di^^mnmity 3^i--nm\z^m-^n. 
zL(Dy 3^-r—mi±Kk±\z^^z: t.\itu\^^c vtc^^^x. ^^-led 4\z 
mizf3im&-fy^m\i-^n^(D^^±x^. j§:^«j±75^e w-sl ed 4 

20 sib. m^gt:^^ttm^Mb©^^*B&±1-^C<!:50>*T^§. 

<&^-r, )§mj±^«m^9 1 t bT(D=I >5^>1}- 9 ^MH^ffi© 
5^^:/:/gPp1i (chip type component ) ^ m ^ ^ tf)^Xt ^ o ^<D^ 

e)^«3t<^n >5^>ti-9 eunm\z^'^<Dmmf)mn^nx^Ki. z.(d 

25 «^3&t^feL ED 4®T/- FS,rJ^:^y- FJcM^J^i^^tl^c U-K 
©ii^^UffiJc: j;oT5tell«9S7&5:3 >^>1}-9 6 fcdSn, 3>5^>+J-9 6 

<Di^^mnEE^mm\zTvf. wsl ed 4 \z-M-t^w^m&^^±fA^f3i 
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AM/^;^ (bypass) n >^>-t>- 1 bX^fg-T S ^^^J^X^m 
^y:/^^y ynstbTVi^s, TUtDt,. m2m\z^hrc-^y 7^ 

1 ©TS^S-tS^-b. p«@4 8^AuA>":^9 4a^;n-b 
T3i«ffi^SI^T9 1 (D«S9 2 n«®4 9 >£AuA*>7'9 

4 b *^LTji«JE^m^^ 9 1 <Dmm9 3 Jrigggb. zl^>5^-i' ^i^"? 

15 -r-ve. 7 ^WfeLED 4(c:@?^b;^ViTS^trJ;-5tcUTVi^o ;^*3. 

sou. $rM^^(Dnm\zi^^^z:tti^x'^^. ^tc. pmM4 8©^ 

mi- 9 li!)^^y'''^^>h tlyXmrn-t^Tci^. »feLED4<&:7U :y 
25 =^^:;:/m^\^Xh. ^>^^ y^U^'V 6 . 7 (D^ yym\z:i5n :^^> 

^43> m^mikxsmQm\z^^f^x. mnE:^mn^ 9 wz^nw-m^ 
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5 l^fc. j^m&^mm'T- 9 1 \z\t. pj^gmm^ (variable 

register ) ^ m^^^ ^ t^-V^ ^ o d nj^Siit*^«^jjp«JBE®ii 

10 asr^fo 

&^mhxu>xm(Dmmm±i^^^\znm-r^^(Dir;^r)^ mmo^m 

1 0(C^b/cU- 1 , 2,h, 3 WfeLED 

^mm9(D^m\z^mi^xnmiyK'ow:^^i i ^^^-r^s^it^m 
CR 3 9 (T^ u;v • iJ^u • iJ~-:^^-^-ymm) mx;^Ki. 

25 ^;^c, m^;^JA*- 1 0 0 ^g|5«9 o^M{-^*-r§?^4^, ip-^ 
H i§ ?^ ^ o A' — ± §15 ¥ ^ ?^ (3D n - — f*: ^ $ n ?^ ^ ^ fiK b 

T*3«9, 9\-^mm9\zmnnmzmKi^n^nx^>^. ^rc. m^ti^^ 
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^ titm^mmiz^^-v^ ^f)^. ^umm9 iimyt:^^-^- 1 o o ^(dm 

^^mm 9 izmmmmi^Tz'^. mt-^'^xikyttij'^- 1 o o ^m^vx 

^ (D ^ z) \zm^-^ nrc^m^^^mmzii^^x . w-sl ed 4>6>e,® 
mmyt\t. iH^mmaRMmmmB ^^vxmyttiA- 1 o o \zxm 

m-^nx^^^mM-^n^o ^tnz^-Dx^ytij;"^- 1 o o ©^m*^^ 

:i(D^t>\z. m 6 <Dmm(omm(D^mi^^^mm\zxn\,t. w^le 
i±Tx ^BBitfli 9 (D^m^^m-r^nyt:^/^- 1 o o tcm^#: i i 

1 1 tc:^^^fta«Jti^W/h$Vio Z-CDtz.^. Mmm9 <ov> 

xmm(Dytm\p\'^m%^ri. ^■&^m\zw^nm(D^y^m.fhm\zmm 

20 t^ZLinti^X^^. 

(7)^75:^^7^^ 1 1 ^^^^^"^^tin- 10 0 <&it^@^ffiSbT:fe 

25 ^^tiA—iQo^-^m-r^tinxmM,\z\i^m%<D^m^'^mi-^ 

^:'t> 1 m7fe:*»A*- 1 0 0 tc-^^^-fr-s^^ 

1 0 o<D^m\zm^\^x^^^-^^f^iinu<D^W:^'^^z.}i-mx^^o 
-^\z. -^Wi(D^mw^^m^\zm.%-fyn-i 0 Q^^mx^^cDx. # 
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m ^ <D m m 

10 3. m^mi^mt. 
Si t 

(2-x-y) SrO-x (Ba, Ca) O-(l-a-b-c-d) S 
i02-aP205 bAlaOa c B2O3 d G e O2 : Y Eu2+ 
i^^. 0<x<l. 6. 
15 0.005<y<0.5> 

0<a> b, c, d<0. 5Tfe-5) 

(2-x-y) BaO-x (Sr, Ca) O-(l-a-b-c-d) S 
20 i02-aP206 bAUOs c B2O3 d G e O2 : y Eu2+ 

(^ff', 0. 01<x<l. 6. 
0.0 0 5<y<0. 5. 
0<a. b, c, d<0. 51?afe^) 

•^m-^ri^7)vti ^)±m^m^)v h^mm-v^K^ .^(om-^.^niz a. 

25 b. c ^^XSd<Dm<Do t> <D{>fS.< th l-^-^^O . 0 1 ^ K) i^"^ ^ t 
.t * i: T § »^ ® 15 H H 1 ^ td © ^^^fio 

5. mm^mmat. i^v :2->mm^^^fs.^z.t^wnt-t^m'^(D 
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10 ^wwLii-r^m^(Dmmm4m-fy^^m8m^x'<D\^^'rn'd^im\zmm(D 
11. t&sB^5te^^«, pM^^y \^iinm^^y ]^\z^^nrzmytm 

Sfe^l^l o:iSJci3«0^^^«, 

1 2 . MIB pMi^^^yHtt. Al^Ga i.:,N mV. 0<x<l) i)^ <b 
mUnm^ ^ V A 1 yG ai-yN 0 ^y< 1 ) ^•^'bfSi^:: 

20 t^<i^mtT^m:^(Dmmf^i iwzmi$i<D^^mmo 

13. HtrlBpMi^^^;/ HcDA*>H^^-/y«, tulH n ^ y K 0) A' > 

2m\zmm(Dm^mmo 
25 ^mi^ommf^i omizmmo^^mmo 

15. priaST^Faigti. I n G aN*^6^S#Flli. GaN7&^e> 

16. mmm^^WmjkU. I nC aN^^^^^^Wmt. AlCaN 
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1 7 . ttrlBa^#F^5t«, A 1 I n G a N e. ^: A 1 I n 
G a N75^e.;5:^nU T ii ^ ?5: 0 ^ 

18. HtriB#pM<Dj?^ti> 1 0 0 Aei!,T-e^^cii:*Ji#mt-r^»^ 
S T'cC ^ ^ ¥ ^ m jJ)^' « s ^ n ^ « it e> 7i ^ i * #^ t T 

2 1. HtrlB^^^J«. @5gTa&S t*4tmt1-^W^©ISHII2 0:5 

\tm2 i7^},zum.<Dm^mmco 
\zmmomyt&mo 

2 4]SJCfBm©^3fea@. 

(Dmmm2 4:mizf&m(Dmytmmo 

mizm^-^nx\^^^^t^^m.t-t^mi^(D^m^ 2 6:stciBm<^^7^ 
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2 9. MIBKStilt*. G aNm<Dmf^<D^mmf}^^f3i^^tt:WWLtf 
10 3 2. ■mB^ytm^(D}£-^myt^-&\t. S S O nm7&^6 S O O nm© 

3 3. mmmyt^(D^myt^m\t. tuiB^T^^^o^tf-i^^^Mci; 
m^^^mt. mmm^m(Dmm^ait!m±izmmzmf^nrciit 

mmm^i$^^'^^-r^m±m^mmtiy:fp^\z^m-^'^rczi-y^^ > 
25 ^ifea-r^^-;w \^^mt^mxrcmytmmiz:t^\,>x. 

3 6 . mw^\zy^) y':f^v':fmm-^nt:LG e.'t^^^^m^nWis^^ls. 
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15 3 9. '^iim^i3j;o^«^d^e>^^$n^ii^:*# 
^a:t-^m^o«BHii 1 'm.\z^m(o%%mm.. 

h^m^L^ ^wi^commw. ^-m.\z^m.<D^%mm.o. 

20 0 . 

HtfiB^^fe^^jt. ME+i-:^-7':7> ^±^c:@Bg$n^ t-^-D. mmti^^t^ 

^^^^T?M*3nfcJltS:#mi:-rs»^©|BHIg3 9 ]Slc:|B«©%7ieg 

So 

25 ^u^m^m^f-t. 

<h ^ ii ;^ fc^^Se ^ T , 
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